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ACTIVE SUB-WOOFER SPEAKER SYSTEM 

FIELD OF THE INVENTION 

The present invention relates generally to ampli?ed 
speakers and, more particularly to an active sub-Woofer 
speaker system. 

BACKGROUND OF THE INVENTION 

Sub-Woofer speaker systems are designed to reproduce 
the loWest bass frequencies in music and sound, such as 
audio frequencies beloW 35 HZ. These loW frequencies 
cannot be reproduced by conventional smaller Woofers so 
larger audio drivers or speakers cones having a diameter of 
ten (10) inches or more are typically used in sub-Woofer 
speaker systems. Sub-Woofers are typically used With stereo 
ampli?ers or home entertainment systems to give an 
enhanced, realistic listening experience in Which these loWer 
frequencies can be heard and felt by the listener. 

Sub-Woofers are designed to be either poWered or passive. 
In the poWered or active variety, the sub-Woofer system has 
a built-in poWer ampli?er to drive the sub-Woofer speaker. 
Typically, sub-Woofer systems have the poWer ampli?er and 
its associated poWer supply mounted directly on or Within 
the enclosure of the speaker system. PoWered sub-Woofers 
typically ?nd use in applications Where a local ampli?er of 
a stereo or home entertainment system is limited in its output 
poWer and cannot drive the sub-Woofer to its full ef?ciency. 
The poWered sub-Woofers therefore increase the capability 
of the local audio source ampli?er by providing remote 
ampli?cation of audio signals generated by the audio source 
through the use of the built-in poWer-supply and ampli?er at 
the speaker. 

Passive sub-Woofers, on the other hand, do not have 
built-in poWer supplies or ampli?ers, but rather rely on the 
ampli?er of the audio source to drive the sub-Woofer audio 
driver. Therefore, passive sub-Woofers are generally not able 
to produce the same sound level as poWered sub-Woofers 
due to the limited output poWer of most conventional stereo 
ampli?ers. 

Typically, poWered or active sub-Woofers include a class 
AB audio poWer ampli?er to drive the speaker. HoWever, 
class-AB audio ampli?ers generally have a relatively loW 
ef?ciency so a signi?cant amount of input poWer to the 
ampli?er is Wasted as heat. Massive aluminum heat sinks are 
therefore used to keep the class-AB audio ampli?er cool 
Which leads to increased siZe, Weight and cost of such 
ampli?ers. Additionally, poWered or active sub-Woofer 
speaker systems typically use conventional E-I laminated 
transformers as a poWer supply to drive the audio ampli?er. 
HoWever, E-I laminated transformers tend to be relatively 
large due to their relative inef?ciency and therefore preclude 
the use of conventionally poWered sub-Woofer speaker sys 
tems in closely con?ned spaces such as a house Wall cavity. 

Therefore, there is a need for an active or poWered 
sub-Woofer that is adapted to be readily mounted in a closely 
con?ned space for reproducing loW frequency audio infor 
mation from an audio source. 

SUMMARY OF THE INVENTION 

The present invention overcomes the foregoing and other 
shortcomings and draWbacks of sub-Woofer speaker systems 
heretofore knoWn. While the invention Will be described in 
connection With certain embodiments, it Will be understood 
that the invention is not limited to these embodiments. On 
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2 
the contrary, the invention includes all alternatives, modi? 
cations and equivalents as may be included Within the spirit 
and scope of the present invention. 
The sub-Woofer speaker system of the present invention is 

designed to be mounted in a closely con?ned space such as 
a house Wall cavity, ceiling, ?oor or other loW pro?le 
enclosure. In accordance With the principles of the present 
invention, the active sub-Woofer speaker system includes a 
poWer supply circuit, an audio ampli?er circuit poWered by 
the poWer supply circuit, and a sub-Woofer audio driver that 
is driven by the audio ampli?er circuit. LoW frequency audio 
signals are coupled from an audio source, such as a stereo 
ampli?er or home entertainment system, to the audio ampli 
?er circuit of the sub-Woofer speaker system. The audio 
signals are ampli?ed by the audio ampli?er and coupled to 
the sub-Woofer audio driver for reproduction of the loW 
frequency audio information Within a listening area. The 
sub-Woofer audio driver preferably has a diameter of about 
ten (10) inches to give an enhanced, realistic listening 
experience to the listener. 
The poWer supply circuit of the sub-Woofer speaker 

system includes a toroidal poWer transformer coupled to a 
recti?er and ?lter circuit. The toroidal poWer transformer 
typically has a minimum ef?ciency of about 90%, and 
negligible leakage inductance and stray capacitance. Due to 
its relatively high ef?ciency, the toroidal poWer transformer 
is signi?cantly smaller than conventional E-I laminated 
transformers. 
The audio ampli?er circuit includes an audio preampli?er 

circuit having an audio input adapted to be coupled to the 
audio signal source and an audio output coupled to a class-D 
audio ampli?er. The class-D audio ampli?er typically has a 
minimum ef?ciency of about 90%. Due to its relatively high 
ef?ciency and minimal heat loss, the class-D poWer ampli 
?er is signi?cantly smaller and lighter than conventional 
class-AB audio ampli?ers. Each of the audio preampli?er 
circuit and class-D audio ampli?er circuit is coupled to the 
recti?er and ?lter circuit for receiving DC poWer therefrom. 
A sub-Woofer audio driver is coupled to an audio output of 
the class-D ampli?er and is operable to produce loW fre 
quency audio information in response to audio signals 
coupled to the preampli?er circuit from the audio source. 
Preferably, the poWer supply circuit, audio ampli?er circuit 
and the sub-Woofer audio driver have a loW pro?le, such as 
a depth of less than about four (4) inches, so the sub-Woofer 
speaker system may be readily mounted in a closely con 
?ned space such as a house Wall cavity, ?oor, ceiling or other 
loW pro?le enclosure. 

It Will be appreciated that the minimum 90% ef?ciency of 
the toroidal poWer transformer With its negligible leakage 
inductance and stray capacitance permits a smaller poWer 
transformer to be used in the sub-Woofer speaker system of 
the present invention over the conventional E-I laminated 
poWer transformers of the past. Moreover, it Will also be 
appreciated that the minimum 90% ef?ciency of the digital 
class-D audio ampli?er With its minimal heat loss permits a 
smaller and lighter audio ampli?er to be used in the sub 
Woofer speaker system of the present invention over the 
conventional class-AB audio ampli?ers of the past. The 
combination of the toroidal poWer transformer, class-D 
audio ampli?er and sub-Woofer audio driver, each having a 
loW pro?le of less than about four (4) inches, permits the 
sub-Woofer speaker system of the present invention to be 
readily mounted in a closely con?ned space for reproducing 
loW frequency audio information from an audio source. 
The above and other objects and advantages of the present 

invention shall be made apparent from the accompanying 
draWings and the description thereof. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, Which are incorporated in 
and constitute a part of this speci?cation, illustrate embodi 
ments of the invention and, together With a general descrip 
tion of the invention given above, and the detailed descrip 
tion of the embodiments given beloW, serve to eXplain the 
principles of the invention. 

FIG. 1 is a perspective vieW of an active sub-Woofer 
speaker system in accordance With the principles of the 
present invention illustrating mounting of the speaker sys 
tem in a Wall; and 

FIG. 2 is a schematic of the speaker system shoWn in FIG. 
1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

With reference to the ?gures, an active sub-Woofer 
speaker system 10 is shoWn in accordance With the prin 
ciples of the present invention. As Will be described in more 
detail beloW, sub-Woofer speaker system 10 is constructed to 
be installed in a closely con?ned space such as a house Wall 
cavity 12 that is de?ned by a pair of vertical studs 14, a front 
partition 16 facing the listening area, and a rear partition 18 
spaced from the front partition 16. 

Sub-Woofer speaker 10 preferably includes an audio 
driver or speaker cone 20 having a diameter of at least ten 
(10) inches that is mounted to a baffle 22 through a con 
ventional basket (not shoWn). An enclosure 24 is mounted 
on the rear side of the baffle 22 so that a forWard side of the 
speaker cone 20 is in contact With air outside of the 
enclosure 24, While a speci?c volume of air is enclosed 
Within a chamber 26 formed by the enclosure 24 on the rear 
side of the speaker cone 20. Alternatively, the enclosure 24 
could be used only as a mounting frame to mount the 
sub-Woofer audio driver 20 and support its associated ampli 
?er and poWer supply components. In this case, the air inside 
the entire Wall cavity betWeen a pair of adjacent vertical 
studs 14 Will provide the necessary volume of air on the rear 
side of speaker cone 20. While not shoWn, it Will be 
appreciated that suitable mounting hardWare is provided to 
mount the baffle 22, audio driver 20 and enclosure 24 to the 
pair of vertical studs 14 so that the sub-Woofer speaker 10 is 
securely mounted in the Wall cavity 12. A mesh grill 28 is 
provided to cover the sub-Woofer speaker 10 after it has been 
mounted in the Wall cavity 12 to provide an aesthetic 
appearance or ?nish to the speaker. 

As shoWn in FIG. 2, sub-Woofer speaker system 10 
includes a poWer supply circuit 30 that has a poWer input 
electrically coupled to 120V AC line poWer through AC 
poWer leads 32, and a poWer output electrically coupled to 
an audio ampli?er circuit 34 through DC poWer leads 36. 
The audio ampli?er circuit 34 is adapted to be electrically 
coupled to an audio source 38, such as a stereo ampli?er or 
home theater system, to receive audio signals generated by 
the audio source 38 through leads 40. The audio ampli?er 
circuit 34 is further electrically coupled to the sub-Woofer 
audio driver 20 through leads 42 to reproduce the audio 
signals received from the audio source 38. 

More particularly, poWer supply circuit 30 preferably 
includes a toroidal poWer transformer 44 having a toroidal 
magnetic core (not shoWn), a primary Winding on the core 
coupled to the 120V AC line poWer through the AC poWer 
leads 32, and a secondary Winding on the core coupled to an 
enclosed DC poWer supply or recti?er and ?lter circuit 46 
through AC poWer leads 48. A suitable toroidal poWer 
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4 
transformer 44 is commercially available from Plitron 
Manufacturing Inc. of Toronto, Canada as Model No. 7178 
B1-01. A suitable recti?er and ?lter circuit 46 is commer 
cially available from NuTone Inc. of Cincinnati, Ohio, 
assignee of the present invention, as Model No. 26PB3. 
Audio ampli?er circuit 34 preferably includes an enclosed 

audio preampli?er circuit 50 having an audio input 52 
adapted to receive audio signals from the audio source 38 
through the leads 40. An audio output 54 of the audio 
ampli?er circuit 50 is electrically coupled to an audio input 
56 of an enclosed digital class-D audio ampli?er 58 through 
leads 60. A suitable audio preampli?er circuit 50 is com 
mercially available from NuTone Inc. as Model No. 26PB4. 
Asuitable digital class-D audio ampli?er 58 is commercially 
available from NuTone Inc. as Model No. 26PB13. The 
class-D audio ampli?er 58 has an audio output 62 that is 
coupled to the sub-Woofer audio driver 20 through the leads 
42. The recti?er and ?lter circuit 46 is operable to electri 
cally couple DC poWer to the audio preampli?er circuit 50 
through the DC poWer leads 36. The recti?er and ?lter 
circuit 46 also is operable to electrically couple DC poWer 
to the digital class-D audio ampli?er 58 through DC poWer 
leads 64. 

As shoWn in FIG. 1, each of the toroidal poWer trans 
former 44, recti?er and ?lter 46, audio preampli?er circuit 
50 and digital class-D audio ampli?er 58 are mounted on a 
generally planar support member 66. An inner enclosure 
(not shoWn) and an outer enclosure 68 are supported in the 
Wall cavity 12 to enclose the assembly of components 44, 
46, 50 and 58. While not shoWn, it Will be appreciated that 
suitable mounting hardWare is provided to support the 
assembly of components 44, 46, 50 and 58 Within the Wall 
cavity 12. 

In use, sub-Woofer speaker system 10 is mounted Within 
a con?ned space such as the Wall cavity 12 though the 
mounting hardWare (not shoWn). The toroidal poWer trans 
former 44 is electrically coupled to 120V AC line poWer 
through the AC poWer lines 32, and the audio source 38 is 
electrically coupled to the audio preampli?er circuit 50 
through leads 40. Audio signals coupled to the audio pream 
pli?er circuit 50 are coupled to the audio input 56 of the 
digital class-D audio ampli?er 58 through leads 60. The 
class-D audio ampli?er 58 applies ampli?ed audio signals at 
its audio output 62 to the sub-Woofer audio driver 20 through 
leads 42. In this Way, loW frequency audio information is 
reproduced by the sub-Woofer audio driver 20 from the 
audio signals received from the audio source 38 on leads 40. 

It Will be appreciated that While the sub-Woofer speaker 
system 10 is shoWn mounted in Wall cavity 12, in other 
embodiments of the present invention, the sub-Woofer 
speaker system 10 may be mounted in a speaker enclosure 
(not shoWn), a ceiling (not shoWn) or a ?oor (not shoWn) as 
Will be appreciated by those skilled in the art. As shoWn in 
FIG. 1, each of the toroidal poWer transformer 44, recti?er 
and ?lter 46, audio preampli?er circuit 50 and digital 
class-D audio ampli?er 58 preferably have a shalloW depth 
preferably less than four (4) inches, and more preferably less 
than three and one-half (3.50) inches. Additionally, the 
sub-Woofer audio driver 20 preferably has a shalloW depth 
preferably less than four (4) inches, and more preferably less 
than three and one-half (3.50) inches. In this Way, the active 
sub-Woofer system 10 may be easily mounted in con?ned 
spaces such as the house Wall cavity 12 to free up ?oor space 
Within the listening area. 

It Will be appreciated that the minimum 90% ef?ciency of 
the toroidal poWer transformer 44 With its negligible leakage 
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inductance and stray capacitance permits a smaller power 
transformer to be used in sub-Woofer speaker system. 
Moreover, it Will also be appreciated that the minimum 90% 
ef?ciency of the digital class-D audio ampli?er 58 With its 
minimal heat loss permits a smaller and lighter audio 
ampli?er to be used. The combination of the toroidal poWer 
transformer 44, class-D audio ampli?er 58 and sub-Woofer 
audio driver 20, each having a loW pro?le of less than about 
four (4) inches, permits the sub-Woofer speaker system 10 of 
the present invention to be readily mounted in a closely 
con?ned space for reproducing loW frequency audio infor 
mation from audio source 38. 

While the present invention has been illustrated by a 
description of various embodiments and While these 
embodiments have been described in considerable detail, it 
is not the intention of the applicant to restrict or in any Way 
limit the scope of the appended claims to such detail. 
Additional advantages and modi?cations Will readily appear 
to those skilled in the art. The invention in its broader 
aspects is therefore not limited to the speci?c details, rep 
resentative apparatus and method, and illustrative eXample 
shoWn and described. Accordingly, departures may be made 
from such details Without departing from the spirit or scope 
of applicant’s general inventive concept. 

Having described the invention, I claim: 
1. A modular active sub-Woofer speaker system adapted 

for recess into a Wall having a plurality of studs, the modular 
active sub-Woofer speaker system comprising: 

a ?rst housing mounted to at least one of the plurality of 
studs and recessed Within the Wall, the ?rst housing 
including 
a poWer supply circuit, and 
an audio ampli?er circuit including a class-D audio 

ampli?er coupled to said poWer supply circuit for 
receiving poWer therefrom and adapted to be coupled 
to a source of audio signals; and 

a second housing mounted to at least one of the plurality 
of studs and recessed Within the Wall, the second 
housing including 
a sub-Woofer audio driver coupled to said audio ampli 

?er circuit and operable to produce sound in 
response to said audio signals coupled to said 
class-D ampli?er. 

2. The sub-Woofer speaker system of claim 1 Wherein said 
poWer supply circuit includes a poWer transformer coupled 
to a recti?er and ?lter circuit. 

3. The sub-Woofer speaker system of claim 2 Wherein said 
poWer transformer comprises a toroidal poWer transformer. 

4. The sub-Woofer speaker system of claim 1 Wherein said 
audio ampli?er circuit includes an audio preampli?er circuit 
having an audio input adapted to be coupled to said audio 
signals and an audio output coupled to said class-D audio 
ampli?er. 

5. The sub-Woofer speaker system of claim 1 Wherein said 
sub-Woofer audio driver has a diameter of about ten inches. 

6. The sub-Woofer speaker system of claim 1 Wherein said 
poWer supply circuit and said audio ampli?er circuit have a 
depth of less than about four inches. 

7. The sub-Woofer speaker system of claim 6 Wherein said 
sub-Woofer audio driver has a depth of less than about four 
inches. 

8. The system as claimed in claim 1, Wherein said second 
housing includes a plate that partially covers said sub 
Woofer audio driver and said plate protrudes from the Wall. 

9. A modular active sub-Woofer speaker system adapted 
for recess into a Wall having a plurality of studs, the modular 
active sub-Woofer speaker system comprising: 
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6 
a ?rst housing mounted to a Wall stud and recessed Within 

the Wall, the ?rst housing including 
a poWer supply circuit having a toroidal poWer trans 

former coupled to a recti?er and ?lter circuit, and 
an audio ampli?er circuit including a class-D audio 

ampli?er coupled to said recti?er and ?lter circuit for 
receiving poWer therefrom and adapted to be coupled 
to a source of audio signals; and 

a second housing mounted to said Wall stud and recessed 
Within the Wall, the second housing mounted adjacent 
to the ?rst housing, the second housing including 
a sub-Woofer audio driver coupled to said audio ampli 

?er circuit and operable to produce sound in 
response to said audio signals coupled to said 
class-D ampli?er. 

10. The sub-Woofer speaker system of claim 9 Wherein 
said audio ampli?er circuit includes an audio preampli?er 
circuit having an audio input adapted to be coupled to said 
audio signals and an audio output coupled to said class-D 
audio ampli?er. 

11. The sub-Woofer speaker system of claim 10 Wherein 
said audio preampli?er circuit is coupled to said recti?er and 
?lter circuit for receiving poWer therefrom. 

12. The sub-Woofer speaker system of claim 9 Wherein 
said sub-Woofer audio driver has a diameter of about ten 
inches. 

13. The sub-Woofer speaker system of claim 9 Wherein 
said poWer supply circuit and said audio ampli?er circuit 
have a depth of less than about four inches. 

14. The sub-Woofer speaker system of claim 13 Wherein 
said sub-Woofer audio driver has a depth of less than about 
four inches. 

15. A modular active sub-Woofer speaker system adapted 
for recess into a Wall having a plurality of studs, the modular 
active sub-Woofer speaker system comprising: 

a ?rst housing mounted to a Wall stud and recessed Within 
the Wall, the ?rst housing including 
a poWer supply circuit having a toroidal poWer trans 

former coupled to a recti?er and ?lter circuit, and 
an audio ampli?er circuit including an audio preampli 

?er circuit having an audio input adapted to be 
coupled to a source of audio signals and an audio 
output coupled to a class-D audio ampli?er, each of 
said audio preampli?er circuit and said class-D audio 
ampli?er being coupled to said recti?er and ?lter 
circuit for receiving poWer therefrom; and 

a second housing mounted to said Wall stud and recessed 
Within the Wall, the second housing mounted adjacent 
to the ?rst housing, the second housing including 
a sub-Woofer audio driver coupled to said audio output 

of said class-D audio ampli?er and operable to 
produce sound in response to said audio signals 
coupled to said audio preampli?er circuit. 

16. The sub-Woofer speaker system of claim 15 Wherein 
said sub-Woofer audio driver has a diameter of about ten 
inches. 

17. The sub-Woofer speaker system of claim 15 Wherein 
said poWer supply circuit and said audio ampli?er circuit 
have a depth of less than about four inches. 

18. The sub-Woofer speaker system of claim 17 Wherein 
said sub-Woofer audio driver has a depth of less than about 
four inches. 


